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gOT.Tn DELIVERY SYSTEM (SDS) FOR 
ACTTVE AGRICTI/TURAL CHEMICALS 

warTOwnnwn of the invention 
1 . Pip-ld o f t-.hft Invention 

This invention relates to a solid delivery system 
(SDS) for active agricultural chemicals, and, more 
particularly, to a bioenhanced, stable SDS for sulfonyl 
and sulf amoylurea agricultural chemicals capable of 
forming aqueous microdispersions or tank mixes thereof 
suitable for application to a plant site. 

2 . nftBflript inn of the Prior Art 

Sulfonyl and sulf amoylurea (SU) herbicides are very 
susceptible to hydrolysis in water or in admixture with 
other polar organic solvents which promote proton 
excchange between such chemicals and the solvent. 
Particularly, both the sulfonyl and sulf amoylurea 
compounds have a labile sulfonamide bridge which 
decomposes readily in water. Accordingly, stabilized 
liquid emulsifiable concentrates of such herbicides have 
been developed which when added to water to form a tank 
mix are suitable for application to a plant site. Such 
liquid emulsifiable concentrates are described by 
Narayanan et al . in copending U.S. patent application 
Serial No. 08/733,285, filed October 17, 1996. 
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Narayanan, in U.S. Pat. 5,389,297, also has 
described an inert matrix composition in the form of a 
free- flowing, high melting solid suitable for making a 
microemulsif iable concentrate by slurrying the active 
with a small amount of water, and f reeze-drying . This 
concentrate will provide an aqueous microemulsion upon 
dilution with tank mix water. However, for sulfonyl and 
sulfamoyl ureas, as described in this invention, it is 
more advantageous to keep these actives and water apart 
until the final application step, so as to minimize the 
hydrolysis effect on such actives, while maximizing the 
bioenhancing capability of the N-octyl pyrrolidone 
component of the inert matrix composition on these 
actives . 

SUMMARY OF THK TNVENTTON 

What is described herein is a bioenhanced, stable 
solid carrier system for one or more sulfonyl or 
sulfamoyl urea agricultural chemicals suitable for 
forming an aqueous microdispersed tank mix upon dilution 
with water, which comprises, by weight, (a) 80-99.5% of 
an inert matrix composition comprising 10-50% of a C 6 -C ia 
alkyl pyrrolidone, about 5-50% of an anionic surfactant 
and about 10-70% of a water-soluble, high melting organic 
compound containing a dissociable proton which can 
complex with said pyrrolidone, a melting point of 
> 100 °C. a molecular weight of £ 500, and a water 
solubility of at least 10%, which is selected from the 
group consisting of hydroxy acids, amino acids, sugars 
and amides, and (b) 1-20% of said agricultural chemical, 
optionally with a diluent agricultural chemical. 
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A further feature of the invention is an aqueous 
dispersion tank mix comprising dilution water in an 
amount sufficient to reduce the concentration of the 
agriculturally active ingredient to between a few ppm and 
1% by weight. 

Still another aspect of the invention is a method of 
making such systems which comprises admixture (a) and (b) 
as separate components. 



DKTATT.P1D DESCRIPTION OF THE INVENTION 

In accordance with the invention, the SDS includes 
(a) an inert matrix composition which comprises a higher 
lactam, i.e. a C 6 -C 18 alkylpyrrolidone , e.g. 
N-octylpyrrolidone, N-isooctylpyrrolidone or 
N-dodecylpyrrolidone , or mixtures thereof. 
N-octylpyrrolidone is preferred. The lactam is present 
in an amount of about 10-50%, preferably 15-40%, and most 
preferably, 20-30%, by weight. 

The second component is an anionic surfactant which 
is typified by an alkali metal salt of a C 8 -C 22 aliphatic 
surfactant such as sodium dodecyl sulfate, or an alkyl 
aromatic sulfate, or sulfonates, ethoxylated derivatives 
of the above, alkylphenyl ethoxylated phosphate esters, 
tristyryl phenyl ethoxylated phosphate esters and the 
like. Sodium dodecyl sulfate is preferred. The anionic 
surfactant is present in the amount of about 
10-50%, preferably 20-45%, and most preferably, 25-35%, 
by weight . 

The third component is a complexing agent which is 
characterized by being an organic compound having a 
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melting point of > 100°C, a molecular weight of £ 500, a 
water solubility of at least 10%, and being capable of 
hydrogen -bonding with the higher alkyl pyrrolidone . 
Suitable complexing agents for use herein have a 
dissociable proton which are present in hydroxy acids, 
such as lactic or citric acid; amino acids, such as 
glycine; sugars, such as lactose, sucrose, glucose or 
fructose; or amides, such as urea. The complexing agent 
is present in an amount of about 10-70%, preferably 30- 
60%, and most preferably, 25-50%, by weight. 

Suitably a small amount of water is added to the 
mixture of components of (a) , and the mixture is sprayed, 
freeze-dried or fluidized to form a solid. 

Component (a) then is provided in the form of a 
free- flowing, high-melting solid, which is usually a 
granular, hydroscopic, or crystalline solid having a 
melting point of >100°C. 

The (a) component then is admixed separately with 
(b) , the SU, to form the desired SDS . Generally the SDS 
comprises about 80-99.5%, by weight, of (a) and 0.5-20% 
of (b) , preferably 2-15%, and most preferably 3-10% of 
the SU. Optionally dispersant and/or wetting agents may 
be included in the SDS to assist in the formation of 
aqueous dispersions thereof upon dilution thereof with 
tank mix water. Optionally a hydrophobic polymer, or an 
inorganic mineral can be added to make the SDS less 
hydroscopic . 

Typical active agricultural chemicals for use herein 
are shown below. 
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X-S-NH-C-NH-Y 
II II 

o o 



where X and Y are selected from the following: 

X Y NAME 

CH 3 





OCH 3 



Chlorsulfuron q u Pont 



o 



N- . 



Sulfometuron methyl Du Pont 



^^CQCH 3 n-<- CH3 



0CH3 



1^1^ — (Q) Chlorimuron ethyl DuPont 



Metsulfuron methyl Du Pont 



N — C 

OCH3 
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NAME 




C02CH 3 N-^r 0 " 3 
CH2 M—\ 

OCH3 



XH3 



Bensulfuron methyl q u p ont 



(Q, N Thrfensulfuron methyl Du Pont 

0 CO2CH3 N_ ~C 



OCH3 



C — OCH3 0CH3 




CH 3 OCH 3 



, n x Nissan/ 

N J — {(^h Halosulfuron methyl Monsanto 



.CHaCHsCFa 0 CH 3 

N-< 




^^^Vl Prosulfuron Ciba Geigy 



CH 3 

OCHF2 



— (^y^ Primisutfuron methyl Ciba Geigy 



N 

OCHF2 



OCH 2 CH2CI n^ 00 " 3 



^ — ^N^ N Triasulfuron Ciba Geigy 

CH3 
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X 



NAME 



OCHzCHa 
•0 



zCHa .OCH3 
N— < 




c=o 

N— CH 3 



I 



Ethoxysulfuron Agrevo 



N — ^ 



OCH3 
OCH3 



P 



Cyclosulfamuron Am Cy 



0CH3 

,OCH 3 



Amidosuffuron Agrevo 



*OCH 3 




C OCH3 



o 



.CH3 

n^/ 4 dpxlssoo 
CH3 



DuPont 



(J 

.^XN(CH 3 ) 2 N—< 

(Or -io> 



0CH3 



Nicosulfuron Du Pont 



OCH3 




S02CH2CH3^_^OCH 3 



Rimsulfuron Du Pont 



N — Q 

OCH3 
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X 



NAME 




COsCHa N -^-° CH3 

(f^) N Londax 

CH2 N— { 

OCH3 



Du Pont 



papli ^N(CH 3 ) 2 

{C_j[ (0/ N Trfflusulfuronmethyl Du Pont 

I OCH2CF3 
CH3 




CF 3 



R 

OCH3 



Flazasulfuron Ishihara 



S C— OCH3 N— (. 



(^) 7 N Trifensulfuron methyl Du Pont 



CH3 
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Sulfonylurea herbicides are effective at very low 
doses, i.e. at a rate of application of only grams per 
acre. However, it is important to avoid an overdose 
during use. For this reason, sulfonylureas generally are 
used in combination with a diluent agchemical in an 
amount of about 20-5 0% by weight of the concentrate. 
Such diluent agchemicals usually have broad spectrum 
activity at a dosage rate of lbs per acre. Another 
advantage of using diluent agchemicals in the concentrate 
is that while sulfonylureas are available commercially 
only as solids, the diluent agchemical can be obtained in 
liquid form, e.g. as an emulsifiable concentrate. 
Accordingly, their admixture will provide a diluted 
liquid premix of the active for transport and use in 
preparing the stabilized liquid emulsifiable concentrate 
of the invention. 

Some examples of diluent agchemicals for use herein 

include: 

( 1 ) Phenoxy compounds : 

e.g. phenoxy acetates (MCPA esters), phenoxy 
propionates, and phenoxy butyrates (MCPB esters) ; 

(2) Benzoates (e.g. Dicamba) ; 

(3) Chloroacetamide/chloroacetanilides (e.g. Alachlor, 
Acetachlor, and Metolachlor) ; 

(4) Triazine derivatives (e.g. Metrubuzin) , Triazinone 
(e.g. Metamitron) ; 

(5) Carbanilates (e.g. Phenmedipharm) ; 

(6) Thiocarbamates (e.g. Thibencarb) ; and 

(7) Phenylurea (e.g. Linuron and Diuron) . 
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WHAT IS CLAIMED IS: 

1. A bioenhanced, stable solid carrier system for 
one or more sulfonyl or sulfamoyl urea active 
agricultural chemicals suitable for forming an aqueous 
microdispersed tank mix upon dilution with water, which 
comprises, by weight, (a) 80-99.5% of an inert matrix 
composition comprising 10-50% of a C 6 -C 18 alkyl 
pyrrolidone, about 5-50% of an anionic surfactant and 
about 10-85% of a water-soluble, high melting organic 
compound containing a dissociable proton which can 
complex with said pyrrolidone, a melting point of 

> 100°C. a molecular weight of £ 500, and a water 
solubility of at least 10%, which is selected from the 
group consisting of hydroxy acids, amino acids, sugars 
and amides, and (b) 1-20% of said active agricultural 
chemical, optionally with a diluent agricultural 
chemical. 

2 . A system according to claim 1 wherein said 
diluent agricultural chemical is present. 

3 . A system according to claim 1 wherein (b) 
comprises about 0.5-20%. 
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4 . A system according to claim 1 wherein (b) 
comprises about 1-10%. 

5. A system according to claim 1 wherein the 
organic compound comprises about 20-75%. 

6 . A system according to claim 1 wherein the 
organic compound comprises about 25-50%. 

7 . A system according to claim 1 wherein the 
anionic surfactant comprises about 10-45%. 

8 . A system according to claim 1 wherein the , 
anionic surfactant comprises about 20-35%. 

9. An aqueous dispersion tank mix comprising the 
system of claim 1 and dilution water in an amount 
sufficient to reduce the concentration of the 
agriculturally active ingredient to between a few ppm and 
1% by weight. 

10 . A method of making the system of claim 1 which 
comprises admixture (a) and (b) as separate components. 
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